Effect of ethanol intake on rat liver mitochondrial respiration and oxidative phosphorylation.
The effect of ethanol intake on liver mitochondrial functions was investigated by feeding rats with a liquid isocaloric diet containing various concentrations of ethanol. We found that after feeding the liquid diet for 2 to 3 months, the body weight of rats did not show a significant difference between treated and control groups. However, the mitochondrial respiration rate decreased significantly with the increase of ethanol concentration in the diet. We found that when the rats were fed on 10.8% ethanol, the average succinate-supported State 3 respiration rate decreased from 54.5 to 44.8 nmol O2/min/mg and the glutamate-malate-supported State 3 respiration rate decreased from 38.8 to 23.6 nmol O2/min/mg as compared with the control. Interestingly, we noted that ethanol intake caused a more drastic effect on State 3 respiration than on State 4 respiration, irrespective of the substrate utilized by the mitochondria. In addition, the respiratory control and ADP/O ratios were found to decrease concomitantly with the increase of ethanol level in the diet. Moreover, we found that the effect of ethanol on both respiratory control and ADP/O ratios of liver mitochondria was more pronounced in glutamate-malate-supported respiration than succinate-supported respiration. These results clearly demonstrate that ethanol intake by the rat can cause impairment of liver mitochondrial respiration and oxidative phosphorylation, and that these effects are exerted through damage to mitochondrial membranes.